. FCPT (gift from Dr. Timothy Mitchison) was dissolved in DMSO (Sigma) at a concentration of 50 µM, which has been shown to prevent MT transport (Rao et al., 2016 ). An equivalent volume of DMSO alone was used for vehicle control treatments. Antibodies: β3-tubulin (Biolegend; Cat.# 801202); actin (Molecular Probe; Cat.# A12379); anti-Golgi 58k antibody (abcam cat. # ab27043); TRIM46 (Santa Cruz; Cat.# sc-104716). TRIM46 siRNA: Sigma TRIM46 (rat) 1. SASI_RN02_00231325; 2.
SASI_RN02_00231326; 3. SASI_RN02_00231327; 4. SASI_RN02_00231328.
Computational Modeling: Following the mean-field approach of (Muller et al., 2008) , a linear forcevelocity curve for individual motors was used:
Values of vF, vB, and Fs for kinesin and dynein, based on experiments and previous models, are summarized in Supplemental Table 1 . These values were used unless otherwise specified. The number of engaged dynein motors, Nd, is given by:
where
and
The parameter don describes the rate of dynein attachment per available binding site, and the total number of binding sites on the MT, Ntot, is proportional to MT length. The first term of equation (4) characterizes the force-dependence of the motor detachment probability. Based on experimental measurements in (Kunwar et al., 2011) , for dynein the functional form was used:
The second term in equation (4) accounts for the increased motor detachment rate due to the MT sliding past immobilized motors. Equations of the same form as equations (2-4) are used to describe kinesin attachment and detachment kinetics, but with the detachment function measured in (Kunwar et al., 2011) for kinesin:
Static cross-linkers were assumed to attach with a rate xon, and detach with a rate xoff, and attached cross-linkers opposes MT motion with protein friction given by Nxv, where Nx is the number of engaged cross-linkers,  is a viscous drag coefficient, and v is the MT transport velocity.
In each time step of the simulation, the MT velocity was determined by the over-damped motion condition that the total forces on the MT are balanced, and the condition that all the engaged motors move at the same velocity consistent with their load-velocity characteristics. In the event that multiple motors of the same polarity are simultaneously attached to the MT, they share the load force equally. In this study, the role of each of the major components in the model (dynein, kinesin, and cross-linkers) was explored by tuning their attachment rates (don, kon, and xon, respectively) while setting other parameters to realistic values and keeping them constant. Data Analyses and Statistics: The MT transport, EB3 comet, and vesicle transport assays were performed using the Zeiss Zen Blue software package. Axon length measurements, growth cone analyses, vesicle transport, EB3 comet analyses, and MT transport analyses were performed using publicly available, open-source plugins in FIJI. Analyses were performed by a blinded rater.
All statistical analyses were performed using SPSS 23 (IBM) and graphs were constructed using Microsoft Excel.
